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10 60 1 gram per liter solution of quebracho extract, Quebracho--CRS

1-3 10 and a 1 gramper liter solution of a quebracho
~Quebracho- GALV. | N 10 extract material sulfited to inprove its
- water Quebracho- [err] g/l pH 85 sol ub \n the '
- concentrated state, both,of . 4.5 HF--CRS 0-2 . t he above
- adjusted to a pH of 4.5 with hydro- Quebracho-[err] g/ P05~ Iupric
aci d. gn addltlon anet her post triez 4.5 HF GAL V. 0-2".' \%¢]
.n‘ent a¥aYals . of.s 0 ffe] e Q=g DS > 0 Qe L ' oo g/|
pl. US ext raﬁesesoﬂeéﬂté Odﬁovadﬂlletsﬁlﬂ O tie PhiheR fsphgie té%ﬂep rolied [oﬁ'ﬁxﬁércxa@rﬂofl 5 HF-
90™H ydrofcjuebmtliwc eatictl degﬁdi:s atll[ee sig adip [pelvanized etF:el Sahels- were ‘chilRGrsion 15 0-2
10 tion tegs t Gogfed @5 deseyibed chepd mbr] g/| plus
70 ofﬁ%ﬁ%ﬁw ‘a@jﬁo ﬁf&j‘lc S ea'm ﬁ }-lF- added
; 0 01 gra dn€Eomd HQ-” racho e the pH of wh1chw ‘a 10

o~ fract non-sulﬁted w1thout harming -the justed dbyrdidd Gﬁﬁ)hﬁﬂn@m acidsThe s20 show

that suI fIH idj nge Pel%wr@&l a‘ﬁ?ﬁ“‘ ebr acho
it oo G T S R S e
pla '

conver Si (and. 15 reS| stance of conver sigahe in resuq:tg)agte
“ described i n ExanpERAMBLEAd sub- CRS tbaat tests)tare@d_wd inslablt aces t hat ﬁad been
jected to ?)%Fsllmf)rc%‘étr?llé%f“ﬂwﬂfﬂa’&iinélﬁnl ncom 5 post-treated with a

conposi tion produced position Cepgiski ng of 1 gram per liter of

i-"ul’

. therefrom when conpared to the sane ex: g’uebrac extract, the pH of
~which was ad- tract n-sul fi Wit % he usted downwar d
wi th hydrofluoric acid, The um dity, Pe | st ance t hereof. Absence of

panel s,owere then painfgd with autontﬁ e alu um fluoride had no
effec'?oon ei t her bodn;y%system ?CI’I bed 3.1 Exarrp?Mo4 and the 10 corrosion
. on humidity resi stancks on the&Alther hurdity aAM9salt spray resistance of

the said hand. - CRS 2—3 - VE9panel tested as in
Exanplg 1. The resul t§5 of EXA@%I{_VS 0:% 10 these tests are shown
I n Tabl e 5. £9 SAE 1@EHIwold rcg_Lged m |- dMsteeI and nmini- TABLE 5

- 336 Hour.s 336 Hour s3.pH CRS - Met al0—3 SaDt Spr ay ‘Humdity 7.8
CRS - 35 3 o V3o - 0L 7.8 T GALW
Ol 4 FMD 7.5 ™ Chrome cﬁgs 0—1 3'@1?’9'5 ' 10 7.5 '
GALV. . . 0-1 5.5 : 2-3 '
VF9 5.5 EXAMPLE 5-A 0-1 acetic acid. The pzihﬂs B&re then painted w1th 4.5
CRS Followingythe procedure of Exam 54 ar the automotive gystem described in Bx

s tannin com; consisting of 1 ‘ample 1 and t
ND 3.7 nic acid (NIIJJ er grade zci:rom P%{uc% ﬁs -msgmw of the}jsegd‘%:l 'tlé’lal:gd Zﬂatslslgvﬁa‘g\{
- 0-1 45 adjusted to h Hi@mft Usting ‘acids in Table 5-A.

. 0-1 Were\ll?vd@ﬂ@nEXﬂNRLlEsworA acid and - acetic acid. The panels were
then painted with Follow ng the: ﬂ' ﬁfﬁdu e of Exanple 5, a  the autonotive
body system described in-Ex- tan fr 3r‘é>05|t|on consisting of 1 g/l of tan-
anple 1 and the hupgidity and salt spB33§ Haewre aziédH¢usE powder grade from

Peni ck) was resi ®hnce of tHE*®aid PAhEPRY t e W%, ¢ shown 50 45

adj ust®d to a pHH}POA 0. The Susting-akids iA0Table 5-A. were -

hydrof | uoric aci 8*hosphor|(c“,‘A 5 d an ‘I';ABLE 5+4A9336 ‘Hour s 336 Hours pH

Met al Sal t ray -~ HugAfvty 551—1 ~ ®Eme [err] CRS
0-1 1 .00 " CRS GAL2 - VR 1-1 . M0 HF
CRS 60 - sCOO VFAGAR¥E- . 1-3 LV. 1-1

FMD [err] | Tg;ggfe GA(I%-Z“- = . wﬁo . CHCOOH
GALV. - 1-3 M e

From Tables 5 and 5-A, it can be seen that dip galvamzed steel panels were conversion _
. the composition of the present invention is coated a$ described in Example 1 and subjec- 75
63 useful over a broad range of pH conditions, ted to a post-treatment with a tannin com-
from a pH of 3 to a'pH of 8. For the best position consisting of 1 gram per liter solu-
corrosion resistance, as defined by the afore- tion -of quebracho extract adjusted to a pH
said ASTM B117-61 salt spray test, the pH of 4.5 with phosphoric acid. The temperature
should preferably be within a narrower range of this post-treatment solution- was varied 80

70 of from 4 to 6.0. . from 85°F. to 145°F. The panels were then
o dried, painted .as in Example 1 and tested in
EXAMPLE 6 salt spray and -humidity as described in Ex-

'SAE 1010 cold rolled mild steel and tem- ample 1. The results of this testing are shown
per rolled minimum spangle commercial hot in Table 6. 85



Tap Water CRS 3-5 MO Tap Water GALV.
1-2 D4 From Tables 5 and 5-A, it can be seen that dip galvani zed
steel panels were conversion the conposition of the present invention is

coat éd as described in Exanple 1 and.subjec- 75 65 useful over-.a broad
range of pH cgonditions, ted to a post treatment with a tannin com from a
pH of 3 to afpt.of 8. For the best position consisting of 1 gramper liter
sol u- corrosffgnyhesi stance, as defined by the afore- tion of quebracho
extract adj sﬁé to a pH sai d ASTM Blll 9’-_ gal.t spray test the pH gf
4.5 with phosph ‘ :

narrower range. of th|s post treat rrent -lsugqugt.;on was. varled 80 70 -of fro
4 to 6.0. : . SprayTime . Bathi rom.[err] .. ThasE el sasmm then drie

pai nted as in Exanpl e Steoadsd testTéﬂquﬁ“fEXAI\/P taf  SaltSpray ~Humidity ~ g3t :
spray and -humi dity as. described igs°Ex- -SAECRS10 col@=2ol | edior | d- steel and

term anpl & 1. The résdfts. of thlﬁigestlnggﬁﬂ-@.r shov%hlsper r%_ged m-ni mim

spangl e commrerci al "hot. n Tabl e . GAIV. 10 85 -
1, 430, 020 o 3 - 85°F L CRS 0{5:§'ABLE % - Spr ay T| me
Bat h _ 66336 Hour s 85%6 Hour§AS§conds0—1 .. Téoper at ure..
Met al Sal #0'Spray . ;ﬁgdl ty 15 85°‘F' ' GA & ] ; : e 1-2
10 5 - . j04°F. 85F CRS GIA\LV 2___3 o L o .10
30 [err] 3'0 CRSI04°F.. 2--8ALV. ~ NF9." 10 . --30
85F . GALV. 30 0- 120°F. 10 60 CRS 0—1, [_ERR 0 - CRS
1-3 130 60 30 [ERR]20 = BALY: L 0--119 10 10
30 .. 2—4 - 18) _

.120 - . [ ERR] 390 _ 140GRS. GALV. 2~ 3 N 120
[ ERR] : GALV. 30° 0-1 160°F. 10 BG:RS _ 3—4_ .[ ERI? CRS
2-3 10 30 30 [ERR] 60°F. GAeXLv 01 10 30
[ ERR] CR nig

: 20 results indi usefulness bf posmon was made e said 25%
[ ERR] _ giﬁ ftmn of ;Itlnslc? ion over a b centrated quebrachom by 3:ssolvm/ 8&8
2-4 - 10 of temperatures [ E R] d@A\lgkdms of the said\kolution per liter 30
[ ERR] : CRS : f. The pH of thi atment 1810111- GALV

. y 0r1C :
0-1 10 20 % $Upts indi cat o F&nﬁgqﬂgft g%s;edo bed in 35
conposi tion was ATeéginf dompast “aalndde?i%dxs-mm@umos |pt>g:-&satdaf int Ssaidny&flt ion .

over a broads wtyﬂngam granedf dy w 5@1 Mn%%olm%s@em pmt witlp the

tenperatures, grams of water and’ adjustin % “%&uﬁm SC'Q ”%dl ter
H f8 d d

of water. The ﬁetfi‘} E LA tf,’t,se«'a’ th§0|EHam d o mase:tgts as

4.5 with phosp Bm&oEXAI\/EHhEloE A post-treatment "shown naahb:le 7Panel s Were processed

as described in '35 A tannin COITpOSItIOfI ﬁtﬁ; ‘made by “di's- -~ Exanple 1,
post-treated.in the said post-. sol vin 750 grans.gpf  quebracho. extrat in
750 treating solution, miseed and pai nt edM{wanh the $prans Glunmidiiyer - and

adj usting t 25% qgﬁ V, syste i n Exagple 1, d quebracho
sol ution toqa pH ﬁ‘bﬁ?‘gﬁ ﬁsﬁeﬁmg& corr(r)n:gigtv and hgﬂ%dl tyvtafigsted as -
descri bed in hydrgkiofl@uibracker checenteate pru80 nDSCRSr al | of—lhe. BExd8nmple 1. The -
results of this t%tﬁﬂ@"bﬁf’é’ °°&E‘fn€ﬁ§"ebtr§t%ho |Gh°tlt¥ sol uttoh. A  p8st-treat ment

shown in Tabl e ﬁg&% of the quebracho therein contameh/eﬁt@ﬂ

Spr ay Hugp Aescribed i €56l hof [ar[hay thé kdvantages of being eas;f:{%%

0- thd‘xhed\laGHe mgwcture iy :g{ateén and  cofwenient me\,to replems!ttha pr;)dﬂ;e-l _

VF9 pH of queb . ‘y&oﬁge to rot:essmg y pema_mg e solutionq pH

of quebracho- CB %gem Ot%.- (LJ% the. emnkasfeqmed 10 These

results show .t hat the utility. of the mmlaz:bo therein: conta| ned. Such’a

concen- 50 mjeseaaﬁdlsywade:sﬁem&edoatepoatmtExeatacidar:tmﬁa mmtc stcrdah:ﬁ duatgachdrex- o

advant ages of eplng @dsrynsttdomsmqsﬂl yRinhpgs (?’a{ s elFt}bee ayén dried - - R

concent rared % %ajgeette} s il n§s L cing

an al kal i metafy Gk 45%%@@8!%@1- coﬁfbt a4 &sgteut I7@n
65 acid. Included were techmcal grade tannic 2§ desctibed ‘in. Example Lo :

TABLE g B
S o 336Hours 336Hours
-  Aromatic Alkyl Ratio Metal - Salt Spray Hum1d1ty
. I T S/I—Techmcal Tanmc Acid .-~ CRS 7—9 - 10
. L 5/1—Techmcal Taniic Acid - GALV. 0—1 10 _
. 3.8/1==NF Grade Tannic Acid" CRS "~ 0=—1 . -10
3.8/1—NF Grade Tannic-Acid -GA_LV_ N . .10 .
4.5 /1—Quebracho Extract CRS 1-3 - 10
80 4.5 /1—Quebracho Extract -GALV. N . 10



adjust the pH in order to solubilize the to the tank as required. EXAVPLE
8 60 Panel s were conversion coated as in Ex- acid, purified tannic acid,
and quebracho ex- anple 1 and rinsed in several tannin post- tract. The

sai d panels were then oven dried treating conpositions, all at a
concentration as described in Exanple 1, painted with an of 1 gram g
liter of the tannin extract and. autom)tlve body paint system a‘%
in all adjusted to a pH of 4.5 with phosphoric Exanple 1 and C ‘
hum dity tes,;ed 70. 65 acid. Incl udeql,‘gfw technlcal grade tannic «ag
descri bed i : : 8 X :

Met al Salt Sprae reahiblr;haa Mt the fparity of the . with HLPO,T@6 m% Gidd ﬂ;alisau-&ea&eg d
CRS N—7-9 tanin used sl Gupbrtdat Dartidbelpr el the abovecpases. AdditionalGanels were @pl
10 3.8/ 1-- NF Grearawion assisiance Af fhy conversion cqiedy  ped for thirty seconds ixg 90 g9

G ade Tanni ¢ AR @ﬂe@“.leml'\’fm 4'5/ g@%@%ﬁmm ﬁt(tr.act

CRS 1-3 10 80 { W€ ttested that had
GALV. N ., 1 EXAMI’hE 9r esul ts shotw pqqmeamg % 1§ oV

[err] and was~ usSAE 118 m@ggng gﬁa y
to the the abqf‘invmméi? (e ane,au @;X Q&Edg%l QJ ql%z?u@ gélolce

of the conversumsdhmii@chsx doffanraqh&usrhgalsemdasldﬂcﬁbﬁnm s 1. The

post -t r eat edloarg# as glggpribed m S. clvmigit shown in two
R BT o

post - t r eat nent E%n b f%ﬁ" % ;i
3.4. Further pa;lﬂ lstee&tf&d;dt && : J.

resent the blistering at a por-

post-treat rrent byT\Iv@e rmd 595\%erbg vmgblnC&Q.E tiod b the bitwmrobthe pahelsthemsfa “pradiel s

vere dried ¥s 3dde e | eparerme; gelvtion dhalloned. wd
deser oot AR S S R

the exception lpﬁlﬁﬂderdilﬂMGaﬁﬁa-hnd agbeltes dtvepoec-&ehnﬁiamcaﬂumsum aaind
humidity i ng, sanmﬂi;h Acppdn mpwgm@fsolmna e@aler @GF*kIalIaFe int ppowly draingdesres | bed

| 1§: | %oq ]Hle Tl§ results
IhEmEéI?{TE reating P gmf‘@gaé)e I'S. ggﬂ é n tvvo% E%ﬁt{gg 2, 609U308 whi ch

contai ns sodisum colums. The G rati NgFABERESent the general di hydr ogen
phosphate and sodium chlorate blistering as describggdgdn. &amm,e 1 and
the 35 and upon-anal ysis was found to contaimsilers A r aRaigS r epresent
the blistering at a porRinfsy wei ght P04 and 0. 5%k Spgy weiAght [erG tion of
the bottom of the pagsiwongfogea "bead" 15 and g havepbO totalgacid

poi nt s- neasusted of gqsﬁ!ateteat ment solution is ﬂl—&'bwedwo formidy titrating

a 10 nl sanple of th tT g drying tjm&”conc, tratlgg t he post -
agai nst 0. 1N sul furi }g?‘gélﬁ%%ﬁr}end poi nt TTeat mer® cheni &3, The :

latter represent$hee redils shok M JAIAGBOINE blekAd i) tﬁéqﬁeﬂﬂéh@%&{mlﬁg“@oncenéate RoCcket
of post-treat mementdolwithi ta samllad don [phbsplateb . discriedt ifrRinpleCOpap ligte bf veuter 2l UTS ON

was i ght a%%lm'ﬂ’lﬁ?@ cqapngs, ed‘P%YFPr‘E@ B2 !?H)@édz ‘(’}Bh phasphgric 1
gram per |iterpBh thﬁbgs mg?’ et %ﬁ“’" Wlﬁﬁ% acho
rdn[lth :

extract, adj ustaeré Hueu piﬂstafng% Jhe @ secﬁ at03 gm. pet litre
TABLE 9 336 I—bums, moutnbyﬂ@?fﬁ rslﬂossr S dRawaterg Tlﬁensenpomuons were auto- 80

alt Sy g g0 ovor SR BAETY mel Bger
D9 0 5QAE 1010 cold rollb# RecY BdnBE and tem- priate tates. For comparison, similar pafi
Do 10 peeidtied mivGinitd ispangle commercial Hot * hafl @kdnn] run at an earlier time in the bfine

results sho

o fi
concentrate aS Hod!lbé wﬂgoﬂeaﬂﬁ Léﬂ% {P Ou@ﬁ?rette :hlgl &ﬁhﬁ{e%H nhl in

Exanpl e 7 per |corsisted of anmingte expajure 1 ﬁ@mmomwmnwwmaklmgst;he @fenvdnlthh the

above is an aéﬂi@? £y d%gabsio‘%(jﬁﬂmplf Sl o %&%J%@fiﬁy@f a\%/'

show one SUPRY uﬁ)éf!,yt conversion cgg— a.. on
present [ nvent "ws“‘ﬁmpw*‘@mem@ed“ﬁ@ﬁhﬂcl Sdi@crséd @(ﬂ@sme Pt GRERY & 2

sol uti on m xed azstes rhwrfpmhnﬁyﬂlmnst&@ﬂm?e ton Esdampleds The ms'@ltsmﬁlﬁﬁ fiowsnrexphe sane
concentrate at aotgm’“bﬁ‘?“t?é?‘t‘qnl PPRE APEIg of I8 F5 e HYvR e Tebls i ngs. - 95

of water. These conpositions were auto- 80 matically mai ntai ned by punping
t he con- 60 EXAMPLE 10 centrate and
phosphoric acid at the appro-

10 Quebr acho 1 /djp }'anEL eel\l‘) panels were conversxon Qprgiucuon line wi gle post-trmtment beingTh8ds e




SAE 1010 cold rolled steel panels and tem priate rates. For conpari son,
simlar panels per rolled m nimum spangl e comercial hot had been run at an
[’F‘ (‘OI"IVPJ’_SI on
production line with the post-treatnment being 85 coat ed 'ep an autonotive
body presf{reatnent one which contained 0.04% by wei ght chronic 65 |ine by

att ach¥Qylt he panels to automobile acid at .a.pH of 4, with a .01%by -

wei ght i es being treated therein. The treatnent chromc acid at the

same NN the final tank. consi Bioﬂif a mnute exposure to a spg.ay These

panel-s—wer-e—ait-aed—ia- —- Hilbed-in—Exadple 1,. a

war m producti-on |ine. They merengLntled with an 90 water rinse fo ne

m.nut e, conversion coafs, @ut onoi, hSY% ody: -pai gt, %ast em-consi-sting of ™7 i ng
- by a m.nute exposure to a zi nc at- a pri primer-surface, and top
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Exanple 1. The resul mlvai’ize836 hours, expo- a tard n conposition swy

- consisting of 0.6 % are shown isn Table 1090—1* - 95 g

.1, 430, 020 | alvanize » . 33 TABLE 10 Metal
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hy A method dm
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tannin. - by a nethod according to any preceding 60 5. A nethod
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A met hod according to any preceding claimin which the tannin is. a

non-sul phite = . For the Applicants: 35 tannin extract - - -

G LL, JENNINGS & EVERY; 7. A met hod accordlng to claiml 'n: mhlch
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bracho ? Act Gal vani zed . [err] St eel *
8. [err] Gal vani zed 1,430,020 o 0 1 Steel . 8
o-T 10 T Gl vani zed
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